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(54) CHARGED PARTICLE BEAM MICROSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a vibration from 
being generated on a scanning image on a monitor, by 
vibrating a sample by use of a piezoelectric actuator so 
as to cancel the resonance vibration of a stage or a 
mirror column. 

SOLUTION: A drive signal having an optional frequency 
component is imparted to a piezoelectric actuator 9 to 
vibrate a sample 6, whereby the vibration generated on a 
scanning image on a monitor is canceled. A small-sized 
piezoelectric actuator 9 having a sufficiently high 
resonance frequency to a stage 8 or a mirror column 5 is 
provided between the stage 8 and a sample holder 7, 
and the sample holder 7 is driven at a frequency 
conformed to the resonance frequency of the stage 8 or 

the mirror column 5, whereby the relative position of the sample 6 and a scanning electron 
beam 2 is corrected. The amplitude and phase of the drive signal are controlled while 
observing the image displayed on a monitor 15. Thus, the vibration generated when a 
disturbance having a complicated phase such as noise is inputted can be easily corrected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The charged-particle line microscope characterized by providing the following. The source of 
a charged particle which generates a charged-particle line. Deflecting system which makes the above- 
mentioned charged-particle line scan on a sample. The mirror body column which consists of electron 
optics systems of the objective lens as which the above-mentioned charged-particle line is completed on 
the above-mentioned sample. The stage which moves the sample electrode holder and the above- 
mentioned sample which fix the above-mentioned sample to arbitrary positions, rotates, and is made to 
incline, In the charged-particle line microscope which detects the sample room which built in the above- 
mentioned stage, the secondary charged particle generated by irradiation of the above-mentioned 
charged-particle line to the above-mentioned sample top, a transparency charged particle, a reflective 
charged particle, etc., and observes the above-mentioned detecting signal as a picture with a monitor 
vibration generated on a picture -- an amendment -- the function to make a sample drive like 
[Claim 2] The charged-particle line microscope which drives the above-mentioned sample electrode 
holder according to claim 1 while controlling frequency, an amplitude, and a phase using an 
electrostrictive actuator. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a charged-particle line 

microscope. 

[0002] 

Pescription of the Prior Art] The composition of a charged-particle line microscope is shown in 
drawing 2 by making an electron microscope into an example. By drawing 2 , the longitudinal direction 
of space is defined as the direction of X, and the cross direction is defined as the direction of Y. It 
deviates in X and the direction of Y with the deflecting system 3 installed in the mirror body column 5, 
and is completed as the front face of a sample 6 by the electron optics system of objective lens 4 grade, 
and the electron ray 2 generated from the electron gun 1 is irradiated, scanning sample 6 front face. 
Here, the input current of X and the deflecting system 3 of Y each direction is given by the scanning 
current source 16, and each scanning current is controlled by the control unit 14, Moreover, it is fixed to 
the sample electrode holder 7, and a sample 6 is movable to arbitrary positions further with the stage 8 
with the function of horizontal displacement, an inclination, and rotation. The mirror body column 5 and 
the stage 8 are being fixed to the sample room 10. Furthermore, the sample room 10 is being fixed to the 
base plate 1 1 through the direct or vibrationproofing implement. The secondary electron 12 generated 
when an electron ray 2 is irradiated by the sample 6 is detected by the secondary electron detector 13, 
and the scanning picture of sample 6 front face is formed in a monitor 15. 
[0003] 

[Problem(s) to be Solved by the Invention] With conventional charged-particle line equipment, when it 
installs in the place where the noise of a chip fabrication factory clean room etc. is big, vibration appears 
in a scanning picture. When the sound pressure of noise inputs into the front face of the sample room 10, 
this vibration vibrated the sample room 10 slightly, and in order that this slight vibration may resonate a 
stage 8, it is generated. Or when sound pressure inputs into the mirror body column 5 and the mirror 
body column 5 resonates, it generates in order to vibrate an electron source 1 . Since the direct input of 
the sound pressure of the noise mentioned above is carried out to the sample room 10 and the mirror 
body column 5, it is difficult to attenuate vibration using a mechanical attenuator. In order to attenuate 
vibration generated with sound pressure, the whole equipment is formed for a wrap barrier wall and the 
sample room 10, a wrap noise insulation board is formed for the mirror body column 5, and the method 
of attenuating the sound pressure of the noise inputted into equipment is proposed (Japanese Patent 
Application No. No. 245762 [ seven to ]). 

[0004] However, the oscillation frequency of the scanning picture which poses a problem is 50-300Hz 
low frequency which is the resonance frequency of a stage 8. In order to decrease the noise of this low 
frequency, and for a sample room not to vibrate completely and to carry out, large-scale equipments, 
such as a wrap barrier wall, are completely needed in equipment, and realization is actually difficult. 
[0005] The purpose of this invention offers the electron microscope vibration is made not to appear in a 
scanning picture, without using a large-scale barrier wall etc. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is made for 
vibration not to appear in the scanning picture displayed on a monitor 15, even if a stage 8 and the 
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mirror body column 5 resonate, when this invention solves that vibration which appears in a scanning 
picture is resonance of a stage 8 and the mirror body column 5. When a stage 8 and the mirror body 
column 5 do not resonate, a stage 8 and the mirror body column 5 vibrate to the sample room 10 and 
one, and vibration does not appear in a scanning picture. However, since vibration of a stage 8 becomes 
large to vibration of the sample room 10 and the mirror body column 5 when a stage 8 resonates, 
vibration will appear in a scanning picture. On the other hand, since the scanning electron ray 2 vibrates 
relatively to a sample 6 when the mirror body column 5 resonates, vibration appears in a scanning 
picture, even while the stage 8 and the mirror body column 5 are resonating, the relative position of a 
sample 6 and the scanning electron ray 2 does not vibrate - as -- an amendment - if things are made, 
cannot appear vibration and it can be carried out to a scanning picture 

[0007] this invention is an amendment thing about the relative position of a sample 6 and the scanning 
electron ray 2 by forming the small electrostrictive actuator 9 which had sufficiently high resonance 
frequency to the resonance frequency of a stage 8 or the mirror body column 5 between a stage 8 and the 
sample electrode holder 7, and driving the sample electrode holder 7 on the frequency which was in 
agreement with the resonance frequency of a stage 8 or the mirror body column 5. vibration generated 
when disturbance with complicated phases, such as noise, inputs, since the amplitude of the driving 
signal at this time and the phase were controlled observing the picture displayed on a monitor 15 easy 
— an amendment — things are made 
[0008] 

[Embodiments of the Invention] The electronic instrument of drawing 1 is used for an example, and the 
example of this invention is explained. By drawing 1 , the longitudinal direction of space is defined as 
the direction of X, and the cross direction is defined as the direction of Y. An electron gun 1, deflecting 
system 3, and the mirror body column 5 that consists of electron optics systems of objective lens 4 grade 
are being fixed to the upper surface of the sample room 10. The electron ray 2 generated with the 
electron gun 1 is deflected in X and the direction of Y by deflecting system 3, scans sample 6 front face, 
detects the secondary electron 12 generated at this time by the secondary electron detector 13, and forms 
the scanning picture of sample 6 front face in a monitor 15 by the control circuit 14. The stage 8 is fixed 
and built in the inferior surface of tongue of the sample room 10. The sample 6 is being fixed to the 
sample electrode holder 7. Furthermore, the sample electrode holder 7 is attached.in the stage 8 through 
the electrostrictive actuator 9. Here, it has the function which a stage 8 moves a sample 6 to arbitrary 
positions, rotates it, and is made to incline. Furthermore, an electrostrictive actuator 9 is driven by the 
signal generating circuit 18 and the drive control circuit 17 which consists of sources 19 of driver 
voltage. The drive control circuit 17 has the function to vibrate a sample 6 and the sample electrode 
holder 7 with X, frequency arbitrary in the direction of Y, an amplitude, and a phase. 
[0009] In this invention, vibration generated by the scanning picture on a monitor 15 is offset by giving 
the driving signal which had arbitrary frequency components in the electrostrictive actuator 9, and 
vibrating a sample 6. Here, a driving signal is outputted from the drive control circuit 17. Here, in the 
signal generating circuit of the drive control circuit 17, the frequency of a driving signal, an amplitude, 
and a phase can be set up arbitrarily. Here, although a driving signal is set up so that vibration of the 
scanning picture on a monitor 15 may become the minimum, the frequency is in agreement with the 
resonance frequency of a stage 8 or a mirror body column. In addition, the electrostrictive actuator used 
by this example has sufficiently high resonance frequency to the resonance frequency of a stage 8 and 
the mirror body column 5. 

[0010] In this example, since the wave of a driving signal can be set up arbitrarily, when the resonance 
frequency of a stage 8 changes and the frequency of picture vibration changes by movement of a stage 8, 
the inclination, etc., it can respond. Moreover, picture vibration generated when disturbance with 
unstable phases, such as noise, inputs can also be offset by changing the phase of a driving signal at any 
time. 
[0011] 

[Effect of the Invention] Since the sample is vibrated by the electrostrictive actuator so that resonance 
vibration of a stage 8 or the mirror body column 5 may be offset, vibration stops appearing in the 
scanning picture on a monitor in this invention. 
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TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to a charged-particle line 
microscope. 
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PRIOR ART 



[Description of the Prior Art] The composition of a charged-particle line microscope is shown in 
drawing 2 by making an electron microscope into an example. By drawing 2 , the longitudinal direction 
of space is defined as the direction of X, and the cross direction is defined as the direction of Y. It 
deviates in X and the direction of Y with the deflecting system 3 installed in the mirror body column 5, 
and is completed as the front face of a sample 6 by the electron optics system of objective lens 4 grade, 
and the electron ray 2 generated from the electron gun 1 is irradiated, scanning sample 6 front face. 
Here, the input current of X and the deflecting system 3 of Y each direction is given by the scanning 
current source 16, and each scanning current is controlled by the control unit 14. Moreover, it is fixed to 
the sample electrode holder 7, and a sample 6 is movable to arbitrary positions further with the stage 8 
with the function of horizontal displacement, an inclination, and rotation. The mirror body column 5 and 
the stage 8 are being fixed to the sample room 10. Furthermore, the sample room 10 is being fixed to the 
base plate 1 1 through the direct or vibrationproofing implement. The secondary electron 12 generated 
when an electron ray 2 is irradiated by the sample 6 is detected by the secondary electron detector 13, 
and the scanning picture of sample 6 front face is formed in a monitor 15. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/21/03 



* NOTICES * 



Page 1 of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the sample is vibrated by the electrostrictive actuator so that resonance 
vibration of a stage 8 or the mirror body column 5 may be offset, vibration stops appearing in the 
scanning picture on a monitor in this invention. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] With conventional charged-particle line equipment, when it 
installs in the place where the noise of a chip fabrication factory clean room etc. is big, vibration appears 
in a scanning picture. When the sound pressure of noise inputs into the front face of the sample room 10, 
this vibration vibrated the sample room 10 slightly, and in order that this slight vibration may resonate a 
stage 8, it is generated. Or when sound pressure inputs into the mirror body column 5 and the mirror 
body column 5 resonates, it generates in order to vibrate an electron source 1. Since the direct input of 
the sound pressure of the noise mentioned above is carried out to the sample room 10 and the mirror 
body column 5, it is difficult to attenuate vibration using a mechanical attenuator. In order to attenuate 
vibration generated with sound pressure, the whole equipment is formed for a wrap barrier wall and the 
sample room 10, a wrap noise insulation board is formed for the mirror body column 5, and the method 
of attenuating the sound pressure of the noise inputted into equipment is proposed (Japanese Patent 
Application No. No. 245762 [ seven to"]). 

[0004] However, the oscillation frequency of the scanning picture which poses a problem is 50-300Hz 
low frequency which is the resonance frequency of a stage 8, In order to decrease the noise of this low 
frequency, and for a sample room not to vibrate completely and to carry out, large-scale equipments, 
such as a wrap barrier wall, are completely needed in equipment, and realization is actually difficult. 
[0005] The purpose of this invention offers the electron microscope vibration is made not to appear in a 
scanning picture, without using a large-scale barrier wall etc. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is made for 
vibration not to appear in the scanning picture displayed on a monitor 15, even if a stage 8 and the 
mirror body column 5 resonate, when this invention solves that vibration which appears in a scanning 
picture is resonance of a stage 8 and the mirror body column 5. When a stage 8 and the mirror body 
column 5 do not resonate, a stage 8 and the mirror body column 5 vibrate to the sample room 10 and 
one, and vibration does not appear in a scanning picture. However, since vibration of a stage 8 becomes 
large to vibration of the sample room 10 and the mirror body column 5 when a stage 8 resonates, 
vibration will appear in a scanning picture. On the other hand, since the scanning electron ray 2 vibrates 
relatively to a sample 6 when the mirror body column 5 resonates, vibration appears in a scanning 
picture, even while the stage 8 and the mirror body column 5 are resonating, the relative position of a 
sample 6 and the scanning electron ray 2 does not vibrate -- as -- an amendment - if things are made, 
cannot appear vibration and it can be carried out to a scanning picture 

[0007] this invention is an amendment thing about the relative position of a sample 6 and the scanning 
electron ray 2 by forming the small electrostrictive actuator 9 which had sufficiently high resonance 
frequency to the resonance frequency of a stage 8 or the mirror body column 5 between a stage 8 and the 
sample electrode holder 7, and driving the sample electrode holder 7 on the frequency which was in 
agreement with the resonance frequency of a stage 8 or the mirror body column 5. vibration generated 
when disturbance with complicated phases, such as noise, inputs, since the amplitude of the driving 
signal at this time and the phase were controlled observing the picture displayed on a monitor 15 - easy 
- an amendment - things are made 
[0008] 

[Embodiments of the Invention] The electronic instrument of drawing 1 is used for an example, and the 
example of this invention is explained. By drawing 1 , the longitudinal direction of space is defined as 
the direction of X, and the cross direction is defined as the direction of Y. An electron gun 1, deflecting 
system 3, and the mirror body column 5 that consists of electron optics systems of objective lens 4 grade 
are being fixed to the upper surface of the sample room 10. The electron ray 2 generated with the 
electron gun 1 is deflected in X and the direction of Y by deflecting system 3, scans sample 6 front face, 
detects the secondary electron 12 generated at this time by the secondary electron detector 13, and forms 
the scanning picture of sample 6 front face in a monitor 15 by the control circuit 14. The stage 8 is fixed 
and built in the inferior surface of tongue of the sample room 10. The sample 6 is being fixed to the 
sample electrode holder 7. Furthermore, the sample electrode holder 7 is attached in the stage 8 through 
the electrostrictive actuator 9. Here, it has the function which a stage 8 moves a sample 6 to arbitrary 
positions, rotates it, and is made to incline. Furthermore, an electrostrictive actuator 9 is driven by the 
signal generating circuit 18 and the drive control circuit 17 which consists of sources 19 of driver 
voltage. The drive control circuit 17 has the function to vibrate a sample 6 and the sample electrode 
holder 7 with X, frequency arbitrary in the direction of Y, an amplitude, and a phase. 
[0009] In this invention, vibration generated by the scanning picture on a monitor 15 is offset by giving 
the driving signal which had arbitrary frequency components in the electrostrictive actuator 9, and 
vibrating a sample 6. Here, a driving signal is outputted from the drive control circuit 17. Here, in the 
signal generating circuit of the drive control circuit 17, the frequency of a driving signal, an amplitude, 
and a phase can be set up arbitrarily. Here, although a driving signal is set up so that vibration of the 
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scanning picture on a monitor 15 may become the minimum, the frequency is in agreement with the 
resonance frequency of a stage 8 or a mirror body column. In addition, the electrostrictive actuator used 
by this example has sufficiently high resonance frequency to the resonance frequency of a stage 8 and 
the mirror body column 5. 

[0010] In this example, since the wave of a driving signal can be set up arbitrarily, when the resonance 
frequency of a stage 8 changes and the frequency of picture vibration changes by movement of a stage 8, 
the inclination, etc., it can respond. Moreover, picture vibration generated when disturbance with 
unstable phases, such as noise, inputs can also be offset by changing the phase of a driving signal at any 
time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing of the example of this invention. 
[Drawing 2] Explanatory drawing of the conventional electron microscope. 
[Description of Notations] 

1 electron gun and 2 a scanning electron ray, 3 -- deflecting system, 4 — objective lens, and 5 

a mirror body column, 6 -- sample, 7 — sample electrode holder, and 8 a stage, 9 -- electrostrictive 

actuator, 10 -- room, and 11 a base plate, 12 - secondary electron, 13 -- secondary electron 

detector, and 14 a control unit, 15 -- monitor, 16 ~ scanning current source, and 17 a drive 

control circuit, 18 signal generating circuit, and the source of 19 - 
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DRAWINGS 



[Drawing 1] 

(31 1 




[Drawing 2 ] 

gj 2 
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